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can only be measured in semi−inclusive DIScan only be measured in semi−inclusive DIS  
                        chiral odd chiral odd distribution functions distribution functions δδqqff(x)(x)  
                        chiral oddchiral odd fragmentation function  fragmentation function HH11

⊥⊥(z)(z)

HERMES and the Spin of the NucleonHERMES and the Spin of the Nucleonhermes
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The HERMES SpectrometerThe HERMES Spectrometer:
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Hermes 2000 Online Analysis

  Internal Gas Target:Internal Gas Target:
polarised Gases: H, D, Hepolarised Gases: H, D, He

unpolarised Gases:unpolarised Gases:
H2, D2, He, N2, Ne, KrH2, D2, He, N2, Ne, Kr

    PID: PID: 
TRD + Calo + Preshower + RICHTRD + Calo + Preshower + RICH
lepton identification eff.  > 98%lepton identification eff.  > 98%

hadron contamination: < 1%hadron contamination: < 1%
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To extractTo extract  QQuarkuark  PPolarisationsolarisations  solve solve 

AA =  = P QP Q

Direct Determination:Direct Determination:  Isolate Isolate PPhoton−hoton−GGluon luon FFusion processusion process

Select pairs of  high pSelect pairs of  high pTT hadrons hadrons

The Gluon Polarisation The Gluon Polarisation ∆∆GG

                                     

pT
h2 (GeV/c)

f i (
i =

 Q
C

D
C

, P
G

F,
 V

M
D

)

pT
h1>1.5 GeV/c

fPGF

fQCDC

fVMD

0

0.2

0.4

0.6

0.8

1

0.6 0.8 1 1.2 1.4 1.6 1.8

                                     

pT
h2 (GeV/c)

A
||(

p Th1
,p

Th2
)

pT
h1>1.5 GeV/c

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

0.6 0.8 1 1.2 1.4 1.6 1.8

Estimated relative contributionsEstimated relative contributions
using using PYTHIAPYTHIA

The Quark Polarisations The Quark Polarisations ∆∆qq

First negative asymmetry in DIS

Possible contributing processes:Possible contributing processes: 

AAVMD VMD ~ 0~ 0AADISDIS  ~ ~ ∆∆q/qq/q

AAPGF PGF ~ −~ −∆∆G/GG/G

∆∆G/GG/G is positive is positive

∆∆G/G = 0.41G/G = 0.41±± 0.18  0.18 ±±  0.030.03
Strong model dependence for Strong model dependence for ∆∆G/G extractionG/G extraction

Factor 2 smaller error bar with 1998 − 2000 dataFactor 2 smaller error bar with 1998 − 2000 data

HERMES ∆q extraction þþ MC projection
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LuminosityLuminosity  and and PolarisationPolarisation  1995 − 20001995 − 2000
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Prediction: Prediction: 
2001−20032001−2003 transversely polarised hydrogen target   transversely polarised hydrogen target  ⇒⇒ 7 7**101066 DIS DIS

What do we know already ?What do we know already ?

AAULUL
sinsinφφ    ≠≠  0  0

Even with long. pol. H−targetEven with long. pol. H−target

Spin dependent Collins fragmentation function Spin dependent Collins fragmentation function HH11
⊥⊥uu(z) > 0(z) > 0

hh11  can be measuredcan be measured

SSTT:: transv. target spin component  with transv. target spin component  with
       respect to        respect to γγ**

AAULUL
sinsinφφ  ~ ~ SSTT  ΣΣffee

22
ffhh11

ff(x) (x) HH11
⊥⊥ff((z)z)
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Flavour Separation:Flavour Separation:   UseUse  correlation correlation 
between struck quark and detected hadronbetween struck quark and detected hadron

AA|||| =
∆∆GG
  G  G

~ −~ −

iihttp://hermes.desy.dehttp://hermes.desy.de

Quark polarisations
extracted from the 
1995−1999 data

MC − prediction for
Polarised PDFs based
on the measured data
from1995−2000

AAQCDCQCDC  ~ ~ ∆∆q/qq/q

NNhh±±
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Exclusive ReactionsExclusive Reactions

Analysis ofAnalysis of  hard exclusive processeshard exclusive processes leads to a  leads to a 
new class of parton distributionsnew class of parton distributions

Total quark angular momentum via second moments Total quark angular momentum via second moments 
JJqq = ½  = ½ ∆Σ∆Σ +  + LLqq = ½  = ½ ∫∫x dx  (x dx  (HHqq (x, (x,ξξ,t=0) + ,t=0) + EEqq(x,(x,ξξ,t=0)),t=0))

Simplest Process:Simplest Process:  
DDeeply eeply VVirtual irtual CCompton ompton SScatteringcattering
Isolate via BH−DVCS interferenceIsolate via BH−DVCS interference
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P1 =   0.07 ± 0.03
P2 =  -0.20 ± 0.05
χ2/ndf = 1.49

HERMES PRELIMINARY

SSingleingle  SSpinpin
AAsymmetrysymmetry

ΦΦ D Dependenceependence
of of SSASSA

MeasureMeasure 2004 − 2005 2004 − 2005 with new  with new Recoil DetectorRecoil Detector  
to improve to improve exclusivityexclusivity of data of data

AALU LU ~ ~ sin(sin(ΦΦγγ)  )  xx ℑ F
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Completely Completely unknownunknown quantities  quantities δδqqff(x)(x) and  and HH11
⊥⊥(z)(z)


